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ELISA : enzyme-linked immunosorbent assay : ㉂⚛఺∉᷹ቯᴺ 
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URTI : upper respiratory tract infection :਄᳇㆏ᗵᨴ∝ 
VMA : velocity of maximum aerobic : ᦨᄢ᦭㉄⚛ᕈࠬࡇ࡯࠼ 
Yo-YoIE2 test: the Yo-Yo intermittent endurance level 2 test 
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Fig. 1-1. J-Shaped model of relationship between infection risk 
and exercise workload (Nieman, 2000).
This model suggested that moderate exercise may lower risk of respiratory
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䂾 ; Professional 
players
䂕 ; Youth players
Fig. 1-3.  Injuries incidences in soccer players throughout a year. 
(modified from Hawkins et al. 2001and Moore et al. 2011)  
䂾 ; injuries in monthly competitive matches of Professional soccer players
(scales are right bar).
䂔 ; injuries in total monthly incidence of youth soccer players 
(scales are left bar)
Pre. : Preseason period, Game : Game period, 
Inter. : Mid. season brake or Interruption period, 
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ࡊ࡟ࠪ࡯࠭ࡦ㧔Preseason㧕   㧧ᐕ㑆ࠪ࡯࠭ࡦߩᆎ߹ࠅ߆ࠄ⹜วᦼ߹ߢߩᦼ㑆㧚 
⹜วᦼ   㧔Game㧕       㧧㧔࡝࡯ࠣᚢ㐿ᆎ೨ߩ 1ޯ2ㅳ㑆ߩḰ஻ᦼ㑆ࠍ฽߻㧕 
                ⹜วᦼ㑆㧚  
ࠝࡈ࠻࡟࡯࠾ࡦࠣ㧔Off-training㧕㧧㧔ᓟߦ⹜วౣ㐿߇޽ࠆ㧕⹜วਛᢿᦼ߹ߚߪ 




A. The Yo-Yo intermittent recovery level 2 㧔Yo-YoIR2㧕test 








ੱ‛ߪ౏ᱜࠍᦼߔࠆߚ߼㧘ห৻ੱ‛߇ⴕߞߚ㧚ฦ࡟࡯ࡦߩᮮ᏷ߪ 2 mߣߒߚ㧚 
 
B ᦨᄢ᦭㉄⚛ᕈࠬࡇ࡯࠼࠹ࠬ࠻㧔Velocity of Maximum Aerobic㧧VMA㧕 
 VMAߩ᷹ቯߪ JFAࡈࠖࠫࠞ࡞᷹ቯࠟࠗ࠼࡜ࠗࡦ㧔ᣣᧄࠨ࠶ࠞ࡯දળ㧘 2004㧕ࠍෳ
⠨ߦߒߚ㧚߹ߕࠬ࠲࡯࠻࿾ὐ߆ࠄ 125 m㔌ࠇߚ࿾ὐߦࠦ࡯ࡦࠍ⟎߈㧘ߘߩࠦ࡯ࡦ߆ࠄ
6.25 m㑆㓒ߢࠦ࡯ࡦࠍ 30୘⸳⟎ߒߚ㧚ㆬᚻߪࠬ࠲࡯࠻࿾ὐߦ┙ߜ㧘ࠬ ࠲࡯࠻ߩว࿑ߢ
125 m㔌ࠇߚࠦ࡯ࡦ߹ߢ 45⑽એౝߢ࡜ࡦ࠾ࡦࠣࠍⴕ޿㧘ࠧ ࡯࡞ߒߚᓟߦ㧘15⑽߆ߌߡ
6.25 m㔌ࠇߚᰴߩࠦ࡯ࡦ߹ߢ⒖േߔࠆ㧚ᰴߦ㧘131.25 m㧔125 m + 6.25 m㧕㔌ࠇߚࠬ
࠲࡯࠻࿾ὐ߹ߢ 45 ⑽એౝߦ⒖േߒ㧘ࠬ࠲࡯࠻࿾ὐߢ 15 ⑽㑆ߩભᕷࠍߣࠆ㧚੹ᐲߪ㧘
137.5 m㔌ࠇߚࠦ࡯ࡦ㧔125 m + 6.25 m + 6.25 m㧕߹ߢౣ߮ 45⑽એౝߢ⒖േߒ㧘ᰴߩ




࠲࡯ࡃ࡞࠲ࠗࡓ߇ᱜ⏕ߦ⸘᷹ߢ߈ࠆᤨ⸘㧔ࡊࡠࠬࡍ࠶ࠢࠬ SBDF007, Seiko, ᣣᧄ㧕ࠍ
↪޿ߡ㧘⸘ᤨ⸘᷹⠪߅ࠃ߮㧘⚿ᨐ್ቯ⠪ 2ฬߩ 3ฬߢⴕߞߚ㧚೙㒢ᤨ㑆ඨಽߣ೙㒢ᤨ㑆
⚳ੌᤨߦ╍ࠍ↪޿ߡว࿑ࠍⴕ޿㧘ᤨ 㑆ߩ⚻ㆊ߅ࠃ߮⚿ᨐߩ್ቯࠍㆬᚻߦવ߃ߚ㧚߹ߚ࡜




























 ໜᶧਛ SIgAߩ᷹ቯߦߪ᛫ SC㧔secretory component㧕᛫૕ߣ᛫ IgA᛫૕ࠍ↪޿ߡ㧘
SIgAࠍ․⇣⊛ߦᬌ಴ߔࠆ enzyme-linked immunosorbent assay 㧔ELISA㧕 ࠍ↪޿ߚ㧚 
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ࡑࠗࠢࡠࡊ࡟࡯࠻㧔IMMULON-2:DYNATECH, VA, USA㧕ߦ᛫ࡅ࠻ SC ࠙ࠨࠡ IgG
㧔MBL⵾㧘ฬฎደ㧘ᣣᧄ㧕ࠍ 20mM bicarbonate buffer㧔pH = 9.8㧕ߢ⚳Ớᐲ 60.5 μg/ml
ߦᏗ㉼ߒ㧘ฦ࠙ࠚ࡞ߦ 100 μl ߕߟട߃ 4͠㧘৻᥅㕒⟎ߒ᛫૕ࠍ࿕⋧ൻߒߚ㧚⠉ᣣ㧘਄
ᷡࠍ㒰߈ 1% bovine serum albumin 㧔BSA㧕ࠍ฽߻ phosphate buffered saline㧔PBS㧕
ࠍ 250 μlߕߟട߃㧘ቶ᷷ߢ 2ᤨ㑆ࡉࡠ࠶ࠠࡦࠣߒߚ㧚ಓ⚿଻ሽߒߡ޽ࠆ⹜ᢱࠍ 37͠ߢ
Ⲣ⸃ߒ㧘10000 rpmߢ 5ಽ㑆㆙ᔃߒߚᓟ㧘ߘߩ਄ᷡࠍ 1% BSAࠍ฽߻ PBSߢ 21୚ߦ
Ꮧ㉼ߒ㧘ᮡḰ‛⾰ߣߒߡࡅ࠻ SIgA㧔ORGANON TEKNIKA, U. S. A㧕ࠍห᭽ߦ⺞ᢛߒ㧘
ฦ࠙ࠚ࡞ߦ 100 μlߕߟട߃㧘Micro mixer㧔ਃశ⚐⵾⮎, ᧲੩㧘ᣣᧄ㧕ࠍ↪޿ߡቶ᷷ߢ
1ᤨ㑆ᝄ⋟ߒߚ㧚0.05% Tween-20ࠍ฽߻ PBSߢ 3࿁ᵞᵺߒ㧘ၮ␆෻ᔕ 㧔ᶧ0.43 mg/ml 
o-phenylendiamine, 0.025 M citric acid, 0.05 M Na2HPO4, 0.03% H2O2㧕㧔pH = 5.0㧕
ࠍ 100 μlߕߟട߃ 10ಽ㑆ቶ᷷ߢ෻ᔕߐߖߚ㧚ߘߩᓟ 4N⎫㉄ࠍ 50 μlട߃෻ᔕࠍ஗ᱛ
ߐߖߚ㧚490 nmߩๆశᐲࠍmicroplate reader㧔Bio Rad, U. S. A㧕ߦࠃߞߡ᷹ቯߒߚ㧚
ᮡḰ‛⾰ߩࡅ࠻ SIgAߢᬌ㊂✢ࠍ૞ᚑߒ㧘⹜ᢱߩ SIgAࠍ᳞߼ߚ㧚  





╙ 3┨ ࠪ࡯࠭ࡦࠍㅢߒߚ㜞ᒝᐲ࡜ࡦ࠾ࡦࠣࡄࡈࠜ࡯ࡑࡦࠬߩᄌേ 













ࡠࡈࠚ࠶࡚ࠪ࠽࡞ࠨ࠶ࠞ࡯ㆬᚻ 20ฬ㧔age 22.9 ± 1.8 years, height 175.6 ± 4.1 cm, 
body mass 68.2 ± 5.3 kg㧕߅ࠃ߮㧘2005ᐕ᧲੩ㇺᄢቇࠨ࠶ࠞ࡯࡝࡯ࠣߦᚲዻߔࠆ↵ሶ




 2008 ᐕࠪ࡯࠭ࡦߦ߅޿ߡ JFL ߦᚲዻߒߚ࠮ࡒࡊࡠࡈࠚ࠶࡚ࠪ࠽࡞ࠨ࠶ࠞ࡯ㆬᚻ 32










2㧕Preseason end 㧦ࡊ࡟ࠪ࡯࠭ࡦ㐿ᆎ 1߆᦬ᓟ㧚⹜วᦼߩ 10ᣣ೨㧚㧔3᦬ೋᣨ㧕 
3㧕Mid. season brake㧦⹜วਛᢿᦼ㑆㧚㧔9᦬ਛᣨ㧕 




2㧕End of first part of the season㧦೨ᦼᣣ⒟⚳ੌ⋥ᓟ㧚㧔6᦬ਅᣨ㧕 
3㧕Interruption 㧦⹜㛎ਛᢿᦼ㑆⚳ੌᓟ㧚㧔8᦬ೋᣨ㧕 
4㧕End of the season㧦⹜วᦼ⚳ੌ⋥ᓟ㧚㧔10᦬ਅᣨ㧕 
 
C ࡄࡈࠜ࡯ࡑࡦࠬ࠹ࠬ࠻  
Yo-YoIR2 test 
 Yo-YoIR2 testߩ᷹ቯߪ╙ 2┨ߦ⸥タߒߚᣇᴺߢⴕߞߚ㧚 
 
20 mࠬࡊ࡝ࡦ࠻࠹ࠬ࠻ 
 20 mࠬࡊ࡝ࡦ࠻࠲ࠗࡓߩ᷹ቯߪ㧘╙ 2┨ߦ⸥タߒߚᣇᴺߢⴕߞߚ㧚 
 
D ⛔⸘ಣℂ 
 ฦ࠺࡯࠲ߪᐔဋ୯rᮡḰ஍Ꮕߢ␜ߒߚ㧚ࠪ࡯࠭ࡦਛߦ߅ߌࠆ Yo-YoIR2 testࡄࡈࠜ࡯
ࡑࡦࠬ߅ࠃ߮ 20 mࠬࡊ࡝ࡦ࠻࠲ࠗࡓߩᬌ⸛ߪ㧘৻ర㈩⟎ಽᢔಽᨆ㧔One-way ANOVA㧕
ࠍ↪޿ߡⴕ޿㧘᦭ᗧᏅ߇ᬌ಴ߐࠇߚ႐วߪ㧘Tukeyߩ੐ᓟᬌቯࠍⴕߞߚ㧚 
 2004ᐕ߅ࠃ߮ 2005ᐕࠪ࡯࠭ࡦߦ߅޿ߡ JFLߦᚲዻߒߚࠨ࠶ࠞ࡯ㆬᚻࠍኻ⽎ߦ㧘ࠝ
ࡈ࠻࡟࡯࠾ࡦࠣᦼ೨ᓟߩ Yo-YoIR2 testࡄࡈࠜ࡯ࡑࡦࠬߩᄌേࠍᬌ⸛ߒߚ㧚ᬌ⸛ߦߪኻ





1㧕ࠪ࡯࠭ࡦࠍㅢߒߚ Yo-YoIR2 testࡄࡈࠜ࡯ࡑࡦࠬߩᄌേ 
 ࠮ࡒࡊࡠࡈࠚ࠶࡚ࠪ࠽࡞ࠨ࠶ࠞ࡯ㆬᚻߦ߅ߌࠆࠪ࡯࠭ࡦࠍㅢߒߚ Yo-YoIR2 testࡄࡈ
ࠜ࡯ࡑࡦࠬߩᄌേࠍ Fig. 3-1 ߦ␜ߔ㧚’04 ࠪ࡯࠭ࡦ߅ࠃ߮ ’05 ࠪ࡯࠭ࡦߦ߅ߌࠆ
Preseason startߩ Yo-YoIR2 testࡄࡈࠜ࡯ࡑࡦࠬߪ End of the seasonߣᲧセߒߡ᦭ᗧ
ߦૐ୯ࠍ␜ߒߚ㧚߹ߚ’04ࠪ࡯࠭ࡦߦ߅޿ߡ㧘Preseason startߩ Yo-YoIR2 testࡄࡈࠜ
࡯ࡑࡦࠬߪMid. season brakeߣᲧセߒߡ᦭ᗧߦૐ୯ࠍ␜ߒߚ㧚ᄢቇࠨ࠶ࠞ࡯ㆬᚻߦ߅
ߌࠆࠪ࡯࠭ࡦࠍㅢߒߚ Yo-YoIR2 test ࡄࡈࠜ࡯ࡑࡦࠬߩᄌേࠍ Fig. 3-2 ߦ␜ߔ㧚
Preseason statߦ߅ߌࠆ Yo-YoIR2 testࡄࡈࠜ࡯ࡑࡦࠬߪ㧘End of the seasonߣᲧセ
ߒߡ᦭ᗧߦૐ୯ࠍ␜ߒߚ㧔p < 0.05㧕㧚 
 
2㧕2ࠪ࡯࠭ࡦߦ෸߱ Yo-YoIR2 testࡄࡈࠜ࡯ࡑࡦࠬߩᄌേ 
 ࠮ࡒࡊࡠࡈࠚ࠶࡚ࠪ࠽࡞ࠨ࠶ࠞ࡯ㆬᚻߦ߅޿ߡ㧘ࠝࡈ࠻࡟࡯࠾ࡦࠣᦼᓟ㧔Preseason 
start ‘05㧕ߩ Yo-YoIR2 testࡄࡈࠜ࡯ࡑࡦࠬߣ೨ᐕߩࠪ࡯࠭ࡦᦨᓟ㧔End of the season 
‘04㧕ߩ࠹ࠬ࠻ࡄࡈࠜ࡯ࡑࡦࠬࠍᲧセߒߚ⚿ᨐ㧘Preseason start ‘05ߩ୯߇᦭ᗧߦૐ୯
ࠍ␜ߒߚ㧔Fig. 3-3, p < 0.05㧕㧚 
 
3㧕ࠪ࡯࠭ࡦࠍㅢߒߚࠬࡊ࡝ࡦ࠻࠲ࠗࡓߩᄌേ 
 ࠮ࡒࡊࡠࡈࠚ࠶࡚ࠪ࠽࡞ࠨ࠶ࠞ࡯ㆬᚻߦ߅ߌࠆࠪ࡯࠭ࡦࠍㅢߒߚ 5㧘10㧘20 mࠬࡊ
࡝ࡦ࠻࠲ࠗࡓߩᄌേࠍ Fig. 3-4ߦ␜ߔ㧚End of the season ߦ߅ߌࠆ 5㧘10㧘20 mߩ
ߘࠇߙࠇߩࠬࡊ࡝ࡦ࠻࠲ࠗࡓ߇㧘Preseason endߣᲧセߒߡ᦭ᗧߦૐ୯ࠍ␜ߒߚ㧔p < 
0.05㧕㧚วࠊߖߡ㧘End of the season ߦ߅ߌࠆ 10 㨙ߩࠬࡊ࡝ࡦ࠻࠲ࠗࡓߪ Preseason 
































Fig. 3-1. Seasonal variation of Yo-YoIR2 of semi-professional 
soccer players during successive two competitive seasons.

























Fig. 3-2. Seasonal variation of Yo-YoIR2 of collegiate soccer 
players during competitive season.
Data are mean 㫧 SD. * : p < 0.05. 
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Fig. 3-3. Changes in Yo-YoIR2 after off-training period.

























Fig. 3-4. Seasonal variation of sprint time of semi-professional 
soccer players during the competitive season.
Data are mean 㫧 SD. * : p < 0.05. 
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ࠍᬌ⸛ߒߚ⚿ᨐ㧘‘05 ࠪ࡯࠭ࡦ㐿ᆎᤨ㧔Preseason start ‘05㧕ߦ߅ߌࠆ Yo-YoIR2 test
ࡄࡈࠜ࡯ࡑࡦࠬߪ‘04ࠪ࡯࠭ࡦ⚳ੌ⋥ᓟ㧔End of the season ‘04㧕ߩࡄࡈࠜ࡯ࡑࡦࠬߣ
Ყセߒߡ᦭ᗧߦૐਅߒߡ޿ࠆߎߣ߇⏕⹺ߐࠇߚ㧚߹ߚ㧘ࠬࡊ࡝ࡦ࠻ࡄࡈࠜ࡯ࡑࡦࠬߪ㧘







࠶ࠞ࡯ㆬᚻࠍኻ⽎ߣߒߚႎ๔㧔McMillan et al., 2005㧕ߢߪ㧘ᐕ㑆 6࿁ߩᦨᄢਅㆇേᤨ
ߦ߅ߌࠆⴊਛ੃㉄ᔕ╵ߦ߅޿ߡ㧘TR㐿ᆎᤨ߇ઁߩ᷹ቯᤨᦼߣᲧセߒߡ᦭ᗧߦૐ୯␜ߒ












㧔Bangsbo, 2007; Krustrup et al., 2003; Krustrup et al., 2006㧕㧚Yo-YoIR ࠹ࠬ࠻ߪ





࡯ࠜࡈࡄtset 2RIoY-oY㧘ᨐ⚿ߩⓥ⎇ᧄ㧚㧕6002 ,.la te purtsurK㧔ࠆ޽ߢ߆௖ߊߏߪ଀
.la te purtsurK㧘ߚ߹㧚ߚࠇߐ⹺⏕߇ߣߎࠆࠇߐༀᡷߡࠇߟߦ߻ㅴ߇ࡦ࠭࡯ࠪߪࠬࡦࡑ








ࠣࡦ࠾ࡦ࡜ᐲᒝ㜞ߥ߁ࠃߩtset 2RIoY-oY㧘ࠅ߅ߡࠇߐ๔ႎ߇ߣߎ㧕9002 ,.la te ovlas
ߩᚻㆬ࡯ࠞ࠶ࠨ߽ജ⢻࠻ࡦ࡝ࡊࠬߥ⚐න㧘ߦ᭽หߣജ⢻ࠆ߈ߢ߇ߣߎ߁ⴕߡߒ㄰ࠅ➅ࠍ
㓙ታߪ࠻ࡦ࡝ࡊࠬߩߢ࿐▸ߩm 02-01 ߦ․㧚ࠆࠇࠄ߃⠨ߡߒߣߟ1 ߩ⚛ⷐജ૕ߥⷐ㊀
 ,nejiehreV ;6791 ,.la te yllieR ;1991 ,.la te obsgnaB㧔ߊᄙ߇ᐲ㗫ࠆߌ߅ߦਛࡓ࡯ࠥߩ
ࠆ޿ߡࠇߐໂ␜߇ߣߎࠆߥߣ࿃ⷐߥⷐ㊀ߡ޿߅ߦ㕙ዪࠆߌߠቯ᳿ࠍว⹜㧘㧕8991













㘃ߦࡦ࡯࠲ࡄേᄌߩ⠪ਔ㧘ߡ޿߅ߦⓥ⎇ᧄ㧚㧕4002 ,.la te namweN㧔ࠆ޿ߡࠇߐ៰ᜰ߇
࡞ࠞࠫࠖࡈߡߒߣᮡᜰߩࠬࡦࡑ࡯ࠜࡈࡄࠣࡦ࠾ࡦ࡜ᐲᒝ㜞㧘߇ߚࠇࠄ߼⹺߇ะ௑ߚߒૃ
㧘ᐕㄭ㧚ࠆࠇࠄ߃⠨ߣࠆ޽߇ⷐᔅࠆ߃⠨ߡߒ೎඙ߪߦ㓙ࠆߔ↪೑ߦଔ⹏ߩࡦ࡚ࠪࠖ࠺ࡦࠦ


























╙ 4┨ ࡊ࡟ࠪ࡯࠭ࡦ߅ࠃ߮⹜วᦼߦ߅ߌࠆญ⣧ౝዪᚲ఺∉ߩᄌേ 


















A ኻ⽎߅ࠃ߮ TRᦼ㑆 
 ᧲੩ㇺᄢቇࠨ࠶ࠞ࡯࡝࡯ࠣߦᚲዻߔࠆ૕⢒ળ↵ሶᄢቇࠨ࠶ࠞ࡯ㆬᚻ 31ฬ㧔age 20.8
r1.2 years, height 173.5r5.1 cm㧘body mass 64.6r5.0 kg㧕ߣߒߚ㧚᷹ቯᦼ㑆ߪ 2000
















ࠄࠇߡ޿ࠆߚ߼㧔ട࿾㧘1978㧕㧘⊒∝ᣣߩ 1㨪3ᣣ೨߹ߢࠍ URTIߩẜફᦼ㑆ߣߒߚ㧚 
 
D SIgAߩቯ㊂ 
 SIgAߩቯ㊂ߪ╙ 2┨ߦ⸥タߒߚᣇᴺߢⴕߞߚ㧚 
 








 ᷹ቯᦼ㑆ਛ㧘URTIߣ್ᢿߐࠇߚㆬᚻߪ 31ฬਛ 6ฬߢ޽ߞߚ㧚URTIߣ್ᢿߐࠇߚ
ㆬᚻ 6ฬߦߟ޿ߡ୘೎ߦએਅߩᬌ⸛ࠍⴕߞߚ㧚 
 
∝଀ 1 Nㆬᚻ㧔Fig. 4-1-2㧕 
 NㆬᚻߪURTIߦ㑐ߔࠆ㗄⋡ߩ࿁╵ߦ߅޿ߡ 3᦬ 2ᣣ߆ࠄ 3᦬ 10ᣣߦ㥦᳓ߩ᦭ήߢ
2ߣ࿁╵ߒߡ޿ߚ߇㧘3᦬ 11 ᣣߩ࿁╵ߢ 4ߣ࿁╵ߒߚߎߣ߆ࠄ㧘หᣣࠍ⊒∝ᣣߣ್ᢿ
1 runny nose 1 2 3 4 5
2   coughing, sputum 1 2 3 4 5
3   sore throat 1 2 3 4 5
4   fever                        1 2 3 4 5
Bad or No Good or Yes
Fig. 4-1-1. The questioner of self-reported symptoms in URTI. 
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 した．URTI の症状を呈していない期間は 3 月 22 日から 3 月 31 日までであり，その
期間の Base line は 214.5 µg/min であった．発症日の SIgA 分泌速度は 195.3 µg/min
であった．発症日の 3 日前と前日の SIgA 分泌速度はそれぞれ 103.8，200.5 µg/min で
あり，変化率は 3 日前，前日，発症日でそれぞれ-52.0，-6.5，-9.0%であった．発症日
の 3 日前に Base line と比較して SIgA 分泌速度の低下が確認された． 
 
症例 2 M 選手（Fig. 4-1-3） 
M 選手は URTI に関する項目の回答において 2 月 11 日から 3 月 23 日に鼻水の有無で
1 と回答していたが，3 月 24 日の回答で 5 と回答したことから同日を発症日と判断し
た．URTI の症状を呈していない期間は 2 月 11 日から 3 月 17 日の期間とし，Base line
は 40.0 µg/min であった．発症日の SIgA 分泌速度は 21.0 µg/min であった．発症日の
3 日前から発症前日までの SIgA 分泌速度はそれぞれ 17.1，37.1，28.6 µg/min であり，
変化率は 3 日前から発症日でそれぞれ-58.0，-8.0，-28.0，-48.0%であった．発症日の
3 日前に Base line と比較して SIgA 分泌速度の低下が確認された． 
 
症例 3 I 選手（Fig. 4-1-4） 
 I 選手は URTI に関する項目の回答において 2 月 10 日から 2 月 23 日に鼻水の有無で
2 と回答していたが，2 月 24 日の回答で 5 と回答したことから同日を発症日と判断し
た．URTI の症状を呈していない期間は 2 月 11 日から 2 月 19 日の期間とし，Base line
は 127.1 µg/min であった．発症日の SIgA 分泌速度は 223.5 g/min であった．発症日
の 2 日前から発症前日までの SIgA 分泌速度はそれぞれ 126.1，129.4 µg/min であり，
変化率は 2 日前から発症日でそれぞれ -1.0，1.0，75.0%であった．発症日の前の潜伏
期間において SIgA 分泌速度の低下は確認されなかった．また，発症日の 5 日前の SIgA
分泌速度は 103.6 g/min であり変化率は-18.0%であった． 
 
症例 4 U 選手（Fig. 4-1-5） 
 U 選手は URTI に関する項目の回答において 2 月 11 日から 2 月 24 日に鼻水の有無
で 1 と回答していたが，2 月 25 日の回答で 4 と回答したことから同日を発症日と判断
28
 29
ߒߚ㧚URTIߩ∝⁁ࠍ๒ߒߡ޿ߥ޿ᦼ㑆ߪ 2᦬ 11ᣣ߆ࠄ 2᦬ 20ᣣߩ㑆ߣߒ㧘Base line
ߪ 27.6 μg/minߢ޽ߞߚ㧚⊒∝ᣣߩ SIgAಽᴲㅦᐲߪ 24.1 μg/minߢ޽ߞߚ㧚⊒∝ᣣߩ
3ᣣ೨߆ࠄ⊒∝೨ᣣߩ SIgAಽᴲㅦᐲߪߘࠇߙࠇ 34.4㧘28.6㧘37.1 μg/minߢ޽ࠅ㧘ᄌ
ൻ₸ߪ 3ᣣ೨߆ࠄ⊒∝ᣣߢߘࠇߙࠇ 24.0㧘3.0㧘34.0㧘-13.0%ߢ޽ߞߚ㧚߹ߚ㧘⊒∝ᣣ
ߩ 5ᣣ೨ߩ SIgAಽᴲㅦᐲߪ 16.3 μg/minߢ޽ࠅᄌൻ₸ߪ-41.0%ߢ޽ߞߚ㧚⊒∝ᣣߩ೨
ߩẜફᦼ㑆ߦ߅޿ߡ SIgAಽᴲㅦᐲߩૐਅߪ⏕⹺ߐࠇߥ߆ߞߚ㧚 
 
∝଀ 5 Aㆬᚻ 
 Aㆬᚻߪ URTIߦ㑐ߔࠆ㗄⋡ߩ࿁╵ߦ߅޿ߡ 2᦬ 12ᣣ߆ࠄ 2᦬ 19ᣣߦ㥦᳓ߩ᦭ή
ߢ 2ߣ࿁╵ߒߡ޿ߚ߇㧘2᦬ 22ᣣߩ࿁╵ߢ 5ߣ࿁╵ߒߚߎߣ߆ࠄหᣣࠍ⊒∝ᣣߣ್ᢿ
ߒߚ㧚URTIߩ∝⁁ࠍ๒ߒߡ޿ߥ޿ᦼ㑆ߪ3᦬14ᣣ߆ࠄ3᦬29ᣣߩᦼ㑆ߣߒ㧘Base line




∝଀ 6 Sㆬᚻ 
 SㆬᚻߪURTIߦ㑐ߔࠆ㗄⋡ߩ࿁╵ߦ߅޿ߡ 3᦬ 16ᣣ߆ࠄ 3᦬ 23ᣣߦ㥦᳓ߩ᦭ήߢ
2 ߣ࿁╵ߒߡ޿ߚ߇㧘3 ᦬ 24 ᣣߩ࿁╵ߢ 4 ߣ࿁╵ߒߚߎߣ߆ࠄหᣣࠍ⊒∝ᣣߣ್ᢿߒ
ߚ㧚URTIߩ∝⁁ࠍ๒ߒߡ޿ߥ޿ᦼ㑆ߪ 3᦬ 8ᣣ߆ࠄ 3᦬ 23ᣣߩᦼ㑆ߣߒ㧘Base line
ߪ 10.3 μg/minߢ޽ߞߚ㧚⊒∝ᣣߩ SIgAಽᴲㅦᐲߪ 7.7 μg/minߢ޽ߞߚ㧚⊒∝೨ᣣߩ
SIgAಽᴲㅦᐲߪ 26.4 μg/minߢ޽ࠅ㧘ᄌൻ₸ߪ 256.0%ߢ޽ߞߚ㧚⊒∝ᣣߩ 3ᣣ೨㧘2
ᣣ೨ߪໜᶧߩណขࠍⴕߞߡ޿ߥ޿ߚ߼㧘SIgAಽᴲㅦᐲߩᄌേߪਇ᣿ߢ޽ࠆ㧚 
 
วኋ㑆ᦼ㑆ߦ߅ߌࠆ SIgA࡟ࡌ࡞ߩᄌേߣ⥄ⷡ⊛∋ഭᐲߣߩ㑐ଥ  




Fig. 4-1-2. Case 1. Subject N.
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Fig. 4-1-3. Case 2. Subject M.
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Fig. 4-1-4. Case 3. Subject I.
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Fig. 4-1-5. Case 4. Subject U.













before appearance of 
URTI symptoms


























































ߣ್ᢿߐࠇߚㆬᚻߩ SIgA ಽᴲㅦᐲߩᄌേࠍᬌ⸛ߒߚ⚿ᨐ㧘URTI ߩ⊒∝ߩ೨ߦ SIgA
ಽᴲㅦᐲ߇ Base lineߣᲧセߒߡૐ୯ࠍ␜ߒߚㆬᚻ߇⏕⹺ߐࠇߚߎߣ߆ࠄ SIgAಽᴲㅦ
ᐲࠍቯᦼ⊛ߦࡕ࠾࠲࡝ࡦࠣߔࠆߎߣߢ URTI ߩ⊒∝ߩ࡝ࠬࠢ⹏ଔࠍߔࠆߎߣ߇ߢ߈ࠆ
น⢻ᕈ߇⠨߃ࠄࠇߚ㧚 
 URTI ߣ್ᢿߐࠇߚㆬᚻߩ SIgA ಽᴲㅦᐲࠍ୘೎ߦᬌ⸛ߒߚ⚿ᨐ㧘SIgA ಽᴲㅦᐲ߇
Base lineߣᲧセߒߡẜફᦼ㑆ߦૐ୯ࠍ␜ߒߚㆬᚻ㧔Nㆬᚻ㧘Mㆬᚻ㧕ߣ㧘ૐ୯ࠍ␜ߐ
ߕߦ∝⁁߇಴⃻ߒߚㆬᚻ߇⏕⹺ߐࠇߚ㧚Nㆬᚻ㧔Fig. 4-1-2㧕ߪ⊒∝ᣣߩ 3ᣣ೨ߩ SIgA
ಽᴲㅦᐲ߇ Base lineߩ 1SDએਅߢ޽ࠆ-52.0%߹ߢૐਅߒߚ㧚߹ߚMㆬᚻ㧔Fig. 4-1-3㧕
߽ห᭽ߦ㧘⊒∝ᣣߩ 3ᣣ೨ߦ SIgAಽᴲㅦᐲ߇ Base lineߩ 1SDࠃࠅૐਅߒߚᓟߦ㥦᳓
ߩ∝⁁ࠍ⸷߃ߚ㧚Iㆬᚻ㧔Fig. 4-1-4㧕ߪẜફᦼ㑆ߦ߅޿ߡ SIgAಽᴲㅦᐲ߇ Base line
ࠃࠅૐ୯ࠍ␜ߐߥ߆ߞߚ߇㧘5ᣣ೨ߩ SIgAಽᴲㅦᐲ߇ Base lineࠃࠅૐਅߒߚ㧚ߒ߆
ߒߥ߇ࠄ Base lineߩ 1SDౝߩૐਅߢ޽ߞߚ㧚Uㆬᚻ㧔Fig. 4-1-5㧕ߪẜફᦼ㑆ߦ߅޿





 ᧄ⎇ⓥߢߪẜફᦼ㑆ߦ߅޿ߡ 1SDࠃࠅૐ୯ࠍ␜ߐߥߊߡ߽ URTIߩ∝⁁߇⊒∝ߒߚ











ߌࠆ SIgA ಽᴲㅦᐲߪ Base line ࠃࠅૐ୯ࠍ␜ߒߡ޿ߥ޿߇㧘⊒∝ᣣߩ 5 ᣣ೨ߩ୯߇
Base lineࠃࠅૐ୯ࠍ␜ߒߡ޿ࠆߎߣ߆ࠄ㧘∝⁁ߦኻߔࠆᗵฃᕈ߇ኡኈߢ޽ࠆߚ߼ߦ㧘
ࠕࡦࠤ࡯࠻ߩ࿁╵ߦㆃᑧ߇↢ߓߚน⢻ᕈ߽⠨߃ࠄࠇࠆ㧚߹ߚ㧘Uㆬᚻ߽ Iㆬᚻห᭽㧘5
ᣣ೨ߩ SIgAಽᴲㅦᐲ߇ Base lineࠃࠅૐ୯ࠍ␜ߒߚߎߣ߇⏕⹺ߐࠇߚߎߣ߆ࠄ㧘਄⸥
ߩ઒⺑ࠍᡰᜬߔࠆ⚿ᨐߢ޽ࠆน⢻ᕈ߇޽ࠆ߇㧘⹦⚦ߪਇ᣿ߢ޽ࠆ㧚 
 ᧄ⎇ⓥߢߪ URTI ߩ∝⁁ߦ㑐ߔࠆ⹏ଔߪⵍ㛎⠪ߩਥⷰ⊛ߥ್ᢿߦ৻છߒ㧘1㨪5 ߹ߢ
ߩᢙ୯ߦࠃࠆᲑ㓏⹏ଔᴺࠍណᛯߒߚ߇㧘వⴕ⎇ⓥߢߪ㧘⾰໧↪⚕ࠍ↪޿ߚ⹏ଔ㧔Kostka 









 URTIߣ್ᢿߐࠇߚ 6ฬਛ 2ฬߩ⊒∝ᓟߩSIgAಽᴲㅦᐲߪ 1ᣣᓟߦ߅޿ߡBase line
ࠃࠅૐ୯ࠍ␜ߒߚ߇㧘ߘߩઁߩㆬᚻߦ㑐ߒߡߪ࠺࡯࠲߇ߥ޿ߚ߼⹦⚦ߪਇ᣿ߢ޽ࠆ㧚
Mackinnon et al.㧔1993b㧕ߪ URTIߣ್ᢿߐࠇߚㆬᚻߩ⊒∝ᓟߩ SIgAಽᴲㅦᐲߪ㧘
⊒∝೨ߩ SIgAಽᴲㅦᐲߣᲧセߒߡ᦭ᗧߥᏅࠍ⹺߼ߥ߆ߞߚߣႎ๔ߒߡ޿ࠆ㧚ᧄ⎇ⓥߢ






࡜ࠣࡆ࡯ㆬᚻ㧔ጊౝ㧘2009㧕ࠞ ࡗ࠶ࠢㆬᚻࠍኻ⽎ߣߒߚ⎇ⓥ㧔Mackinnon et al., 1993a㧕
ߦ߅޿ߡ㧘TR วኋਛߩ SIgA ࡟ࡌ࡞ߩᄌേ߇ᬌ⸛ߐࠇ㧘วኋ߇ㅴ߻ߦߟࠇߡ SIgA ࡟
ࡌ࡞߇ૐਅߔࠆߎߣ߇ႎ๔ߐࠇߡ޿ࠆ㧚ᧄ⎇ⓥߦ߅ߌࠆวኋᦼ㑆 3ᣣ㑆ߩ SIgA࡟ࡌ࡞
ߩᄌേߦߟ޿ߡߪ᦭ᗧߥૐਅࠍ⹺߼ߥ߆ߞߚ㧚ߒ߆ߒߥ߇ࠄ㧘⥄ⷡ⊛ߥ∋ഭᐲ߇਄᣹ߔ























4.2 ⹜วᦼߦ߅ߌࠆญ⣧ౝዪᚲ఺∉ߩᄌേߣ URTIߩ㑐ㅪ㧔ታ㛎 2-2㧕 
 
4.2.1 ⋡⊛ 







 ᧲੩ㇺᄢቇࠨ࠶ࠞ࡯࡝࡯ࠣߦᚲዻߔࠆ↵ሶᄢቇࠨ࠶ࠞ࡯ㆬᚻ㧔age 20.0r1.0 years, 























 ⵍ㛎⠪ߩり૕⊛ࠦࡦ࠺࡚ࠖࠪࡦࠍ⹏ଔߔࠆߚ߼㧘ࠦ ࡦ࠺࡚ࠖࠪࡦ߅ࠃ߮ URTIߩ∝⁁
ߦ㑐ߔࠆ⾰໧⚕㧔Fig. 4-2-1㧕ࠍ૞ᚑߒ㧘᷹ቯᣣᲤߦ 5Ბ㓏⹏ଔ㧔1߇̌ᖡ޿̍߹ߚߪ̍























㫉㪼㫊㫋㫀㫅㪾㩷㪿㪸㪼㫉㫋㩷㫉㪸㫋㪼 㫎㪼㫀㪾㪿㫋 㫊㫃㪼㪼㫇 㫊㫃㪼㪼㫇 㪽㪼㪼㫃㫀㫅㪾 㫀㫅㫁㫌㫉㫀㪼㫊 㪽㪸㫋㫀㪾㫌㪼 㪸㫇㫇㪼㫋㫀㫋㪼 㫄㪼㫅㫋㪸㫃㩷㪺㫆㫅㪻㫀㫋㫀㫆㫅











㫄㫆㫅 䋯 1  2  3 4  5 1  2  3  4  5 1  2  3  4  5 1  2  3  4  5 1  2  3  4  5 1  2  3  4  5
㫋㫌㪼 䋯 1  2  3  4  5 1  2  3  4  5 1  2  3  4  5 1  2  3  4  5 1  2  3  4  5 1  2  3  4  5
㫎㪼㪻 䋯 1  2  3  4  5 1  2  3  4  5 1  2  3  4  5 1  2  3  4  5 1  2  3  4  5 1  2  3  4  5
㫋㪿㫌 䋯 1  2  3  4  5 1  2  3  4  5 1  2  3  4  5 1  2  3  4  5 1  2  3  4  5 1  2  3  4  5
㪽㫉㫀 䋯 1  2  3  4  5 1  2  3  4  5 1  2  3  4  5 1  2  3  4  5 1  2  3  4  5 1  2  3  4  5
㫊㪸㫋 䋯 1  2  3  4  5 1  2  3  4  5 1  2  3  4  5 1  2  3  4  5 1  2  3  4  5 1  2  3  4  5
㫊㫌㫅 䋯 1  2  3  4  5 1  2  3  4  5 1  2  3  4  5 1  2  3  4  5 1  2  3  4  5 1  2  3  4  5
㫉㫌㫅㫅㫐㩷㫅㫆㫊㪼 㪺㫆㫌㪾㪿㫀㫅㪾 㫊㫆㫉㪼㩷㫋㪿㫉㫆㪸㫋 㫊㫇㫌㫋㫌㫄 㪽㪼㫍㪼㫉 㫁㫆㫀㫅㫋㩷㫇㪸㫀㫅 㪸㫃㪾㫆㫉 㫅㪸㫌㫊㪼㪸 㫊㫋㫆㫄㪸㪺㪿㩷㪸㪺㪿㪼
㫄㫆㫅 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆
㫋㫌㪼 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆
㫎㪼㪻 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆
㫋㪿㫌 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆
㪽㫉㫀 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆
㫊㪸㫋 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆
㫊㫌㫅 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆 㫐㪼㫊㩷㪆㩷㫅㫆
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 ᷹ቯᦼ㑆ਛ㧘URTIߣ್ᢿߐࠇߚㆬᚻߪ 17ฬਛ 5ฬߢ޽ߞߚ㧚URTIߣ್ᢿߐࠇߚ
ㆬᚻ 5ฬߩ߁ߜ㧘2ฬ㧔K㧘TSㆬᚻ㧕ߪ URTIߩ∝⁁߇⊒∝ߔࠆ೨ 7ᣣ㑆ߦ߅ߌࠆ SIgA
࡟ࡌ࡞ߩᄌേ߇㧘1SDߩ▸࿐ࠍ⿥߃ߡૐ୯ࠍ␜ߒߚᣣ߇⏕⹺ߐࠇߚ㧚৻ᣇ㧘3ฬߦߟ޿




∝଀ 1 Kㆬᚻ㧔Fig. 4-2-2㧕 
 Kㆬᚻߪ 9᦬ 3ᣣࠍ⊒∝ᣣߣ್ᢿߒߚ㧚URTIߩ∝⁁ࠍ๒ߒߡ޿ߥ޿ᦼ㑆ߩBase line
ߪ 158.0 μg/minߢ޽ߞߚ㧚⊒∝ᣣߩ SIgAಽᴲㅦᐲߪ 184.7μg/minߢ޽ߞߚ㧚⊒∝ᣣ
ߩ 7㧘6㧘5㧘4㧘3㧘2ᣣ೨߅ࠃ߮⊒∝ᣣ㧘⊒∝ᣣ߆ࠄ 1ᣣᓟߩ SIgAಽᴲㅦᐲߪߘࠇߙ
ࠇ 199.1㧘162.7㧘122.7㧘155.8㧘88.5㧘71.4㧘184.7㧘91.8 μg/minߢ޽ࠅ㧘ᄌൻ₸ߪ 7㧘
6㧘5㧘4㧘3㧘2ᣣ೨߅ࠃ߮⊒∝ᣣ㧘⊒∝ᣣ߆ࠄ 1ᣣᓟߢߘࠇߙࠇ 26㧘3㧘-22㧘-1㧘-44㧘




∝଀ 2 TSㆬᚻ㧔Fig. 4-2-3㧕 
 Tㆬᚻߪ9᦬13ᣣࠍ⊒∝ᣣߣ್ᢿߒߚ㧚URTIߩ∝⁁ࠍ๒ߒߡ޿ߥ޿ᦼ㑆ߩBase line
ߪ 123.6 μg/minߢ޽ߞߚ㧚⊒∝ᣣߩ SIgAಽᴲㅦᐲߪ 80.4μg/minߢ޽ߞߚ㧚⊒∝ᣣߩ
7㧘6㧘5㧘3ᣣ೨߅ࠃ߮⊒∝ᣣߩ SIgAಽᴲㅦᐲߪߘࠇߙࠇ 131.7㧘128.5㧘156.9㧘29.6㧘
80.4 μg/minߢ޽ࠅ㧘ᄌൻ₸ߪ 7㧘6㧘5㧘3ᣣ೨߅ࠃ߮⊒∝ᣣߢߘࠇߙࠇ 6.6㧘3.9㧘27㧘
-76㧘-35 %ߢ޽ߞߚ㧚⊒∝ᣣߩ 3ᣣ೨ߦ߆ߌߡ㧘SIgAಽᴲㅦᐲ߇ Base lineߣᲧセߒ









₸ߪߘࠇߙࠇ㧘33.2 ± 41.1㧘4.2 ± 9.6㧘-3.0 ± 10.0㧘-7.8 ± 13.3㧘-30.0 ± 33.4㧘13.5 ± 6.4㧘
3.6 ± 20.8㧘-7.8 ± 14.5㧘3.3 ± 15.2㧘-7.6 ± 22.8㧘6.9 ± 22.2㧘6.5 ± 2.5㧘-7.9 ± 24.4㧘
7.3 ± 17.1㧘29.0 ± 4.8%ߢ޽ߞߚ㧚URTIߩ∝⁁⊒∝೨ᓟߦ߅޿ߡ㧘Baselineࠃࠅૐ୯





 URTIߩ∝⁁ࠍ⊒∝ߒߚ೨ᓟ 1ㅳ㑆ߦ߅ߌࠆ SIgAỚᐲߩ㕖⟕ᖚᦼ㑆߆ࠄߩᄌൻ₸ࠍ
Fig. 4-2-5ߦ␜ߔ㧚⊒∝ߩ 7ᣣ೨㧘6ᣣ೨㧘5ᣣ೨㧘4ᣣ೨㧘3ᣣ೨㧘2ᣣ೨㧘೨ᣣ㧘߅
ࠃ߮⊒∝ 1ᣣᓟ㧘2ᣣᓟ㧘3ᣣᓟ㧘4ᣣᓟ㧘5ᣣᓟ㧘6ᣣᓟ㧘7ᣣᓟߩ SIgAỚᐲߩᄌൻ
₸ߪߘࠇߙࠇ㧘41.3 ± 33.6㧘14.2 ± 54.5㧘20.0 ± 49.7㧘32.6 ± 70.8㧘18.9 ± 45.5㧘58.4 
± 101.0㧘2.8 ± 54.3㧘-4.8 ± 63.7㧘7.4 ± 53.7㧘43.1 ± 51.6㧘23.8 ± 40.7㧘46.2 ± 67.3㧘
18.5 ± 53.2㧘-0.2 ± 49.7㧘58.0 ± 82.3%ߢ޽ߞߚ㧚URTIߩ∝⁁⊒∝೨ᓟߦ߅޿ߡ㧘




 URTIߩ∝⁁ࠍ⊒∝ߒߚ೨ᓟ 1ㅳ㑆ߦ߅ߌࠆ SIgAಽᴲㅦᐲߩ㕖⟕ᖚᦼ㑆߆ࠄߩᄌൻ
₸ࠍ Fig. 4-2-6ߦ␜ߔ㧚 
⊒∝ߩ 7ᣣ೨㧘6ᣣ೨㧘5ᣣ೨㧘4ᣣ೨㧘3ᣣ೨㧘2ᣣ೨㧘೨ᣣ㧘߅ࠃ߮⊒∝ 1ᣣᓟ㧘2
ᣣᓟ㧘3ᣣᓟ㧘4ᣣᓟ㧘5ᣣᓟ㧘6ᣣᓟ㧘7ᣣᓟߩ SIgAಽᴲㅦᐲߩᄌൻ₸ߪߘࠇߙࠇ㧘
Fig. 4-2-2. Case 1. Subject K













before appearance of 
URTI symptoms







Fig. 4-2-3. Case 2. Subject TS
Daily changes of SIgA secretion rate before appearance of URTI.
































㪄㪎 㪄㪍 㪄㪌 㪄㪋 㪄㪊 㪄㪉 㪄㪈 㪬㪩㪫㪠 㪈 㪉 㪊 㪋 㪌 㪍 㪎
Fig. 4-2-4. Percent Changes in saliva flow rate before the appearance of URTI symptoms. 
Data are expressed as mean㫧SD. 
-7 - 7 day: 7 day(s) before and after appearance of URTI symptoms. 
appearance: The day that subject exhibited URTI symptoms. 
base line: the average in not infection period.
after appearance of 
URTI symptoms
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after appearance of 
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Fig. 4-2-5. Percent Changes in SIgA concentration before the appearance 
of URTI symptoms. 
Data are expressed as mean 㫧SD. 
-7 - 7 day: 7 day(s) before and after appearance of URTI symptoms. 
appearance: The day that subject exhibited URTI symptoms. 













㪄㪎 㪄㪍 㪄㪌 㪄㪋 㪄㪊 㪄㪉 㪄㪈 㪬㪩㪫㪠 㪈 㪉 㪊 㪋 㪌 㪍 㪎
before appearance of 
URTI symptoms













Fig. 4-2-6. Percent Changes in SIgA secretion rate before the appearance 
of URTI symptoms. 
Data are expressed as mean 㫧SD. 
-7 - 7 day: 7 day(s) before and after appearance of URTI symptoms. 
appearance: The day that subject exhibited URTI symptoms. 
base line: the average in not infection period.
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41.0 ± 43.8㧘-8.4 ± 15.3㧘-8.2 ± 40.5㧘-12.3 ± 10.3㧘-39.2 ± 39.4㧘35.2 ± 130.7㧘10.9 
± 78.5㧘-29.0 ± 33.0㧘-26.5 ± 27.8㧘8.7 ± 50.3㧘-3.6 ± 39.2㧘0.0 ± 2.0㧘-15.0 ± 41.6㧘
3.4 ± 47.7㧘56.8 ± 47.6%ߢ޽ߞߚ㧚URTIߩ∝⁁⊒∝೨ᓟߦ߅޿ߡ㧘Baselineࠃࠅૐ





 SIgA ࡟ࡌ࡞ߩᄌേߣ URTI ߦ㑐ߔࠆ⺞ᩏߪ㧘ࠕࠬ࡝࡯࠻㧔Gleeson et al., 1999; 
Gleeson et al., 2000b; Mackinnon et al., 1993b㧕ߦ㒢ࠄߕ㧘޿ߊߟ߆ߩ⎇ⓥ㧔Deinzer 













ߩ∝⁁ߩ⊒∝࡝ࠬࠢࠍᷫዋߐߖߚߣߔࠆႎ๔㧔Klentrou et al., 2002㧕߽਄⸥ߩ઒⺑ࠍ
ᡰᜬߔࠆ⚿ᨐߢ޽ࠆߣ⠨߃ࠄࠇࠆ㧚ߒ߆ߒߥ߇ࠄ㧘ߎࠇߩႎ๔ߦ߅ߌࠆญ⣧ౝዪᚲ఺∉
⢻ߩ⹏ଔᣇᴺߪ⇣ߥߞߡ޿ࠆߚ߼㧘⸃㉼ߦߪᵈᗧ߇ᔅⷐߢ޽ࠆ㧚 
 వⴕ⎇ⓥߦ߅ߌࠆ SIgA࡟ࡌ࡞ߩ⹏ଔߪ㧘⛘ኻ୯ߢߩ⹏ଔ㧔Mackinnon et al., 1993㧕
߿㧘೨ᣣߩ࠻࡟࡯࠾ࡦࠣ೨ߩ୯߆ࠄߩᄌൻ₸ߢߩ⹏ଔ㧔Glesson et al., 1999㧕߇ᢔ⷗ߐ
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ࠇࠆ㧚SIgA ࡟ࡌ࡞ߪㆇേߦኻߔࠆᄌേߩ୘ੱᏅ߇ᄢ߈޿ߎߣ㧔Koch et al., 2007; 






໧⚕㧔Heath et al., 1991; Kostka et al., 2000; Peters et al., 1997㧕㧘ᣣ⸥ᒻᑼ㧔Hooper 





㧔Mackinnon et al., 1994㧕㧘ߘࠇߪࠨ࠶ࠞ࡯ㆬᚻߦ߽ᒰߡߪ߹ࠆ㧔Dvorak et al., 2011; 










 ታ㛎 2-1߅ࠃ߮ 2-2ߩ⚿ᨐ߆ࠄ㧘ࠨ ࠶ࠞ࡯ㆬᚻߩࡈࠖࠫࠞ࡞ࠦࡦ࠺࡚ࠖࠪࡦ߇ૐਅߔ
ࠆේ࿃ߣߥࠆURTIߩ∝⁁ߩ⊒∝ߩ೨ߦ㧘Baselineࠃࠅૐ୯ࠍ␜ߔߎߣ߇⏕⹺ߐࠇߚ㧚
೨ㅀߒߚࠃ߁ߦ㧘Baselineࠍߤߩࠃ߁ߦ⸳ቯߔࠆ߆ߦࠃߞߡ㧘SIgA࡟ࡌ࡞ߩ⹏ଔߪᄌ




޿ߎߣ㧔Koch et al., 2007; Schouten et al., 1988㧕߇᜼ߍࠄࠇࠆ㧚߹ߚ㧘వⴕ⎇ⓥ
㧔Glesson et al., 2000㧕߿ታ㛎 2-1㧘߅ࠃ߮ 2-2ߦ߅޿ߡญ⣧ౝዪᚲ఺∉ߩ⛘ኻ୯ߩ㜞
ૐ߇ᔅߕߒ߽ URTIߩ⟕ᖚ࡝ࠬࠢߣ⋥⚿ߒߥ޿ߎߣࠍ⠨ᘦߒ㧘URTIߩ∝⁁߇ߥ޿ᦼ㑆























 第 5 章 オフトレーニング期における TR 量の減少または TR の中止がランニングパフ






 実験 1 において，高強度ランニングパフォーマンスはシーズンを通して変動し，シー
ズン終了後のオフトレーニング期間によって低下する可能性を示した． 





 東京都大学サッカーリーグに所属する男子サッカー選手 26 名（age 22.0 ± 0.2 years, 





 2 週間の TR の中止がサッカー選手のコンディションに与える影響を検討するために，
実験期間前（Pre）後（Post）において，試合中のフィジカルパフォーマンス，Yo-YoIR2 
test パフォーマンス，20m スプリントタイムの変動を検討した. 
 実験デザインを Fig. 5-1-1 に示す．まず始めに 26 名の被験者が所属する A，B 大学の
で試合を行った（Pre G）．Pre G の 4 日後に A 大学および B 大学に所属する 8 名の選
手（age 21.8 ± 0.7 years, height 175.4 ± 3.4 cm, body mass 66.0 ± 3.5 kg）を対象に，
Yo-YoIR2 test および 20 m スプリントテストを行った（Pre T）．Pre G から 14 日後に，
同様の方法で再び試合を行い（Post G），Post G の 4 日後に Pre T と同様の順番で，同
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Fig. 5-1-1. Experimental design of the experiment.
G ; Game, T ; Yo-YoIR2,  20m sprint 
Pre G Post GPre T Post T
0 4 14 18 (Days)
no training period






 ⹜วߪੱᎿ⦼ߩࠨ࠶ࠞ࡯ኾ↪ࠣ࡜࠙ࡦ࠼ߦߡⴕߞߚ㧔96 m68 m㧕㧚Pre Gߣ Post G
ߩ⹜วߪหᚲߢⴕ޿㧘⹜ว㐿ᆎᤨೞߪ 18:00㧔Pre G㧕ߣ 19:00㧔Post G㧕߆ࠄⴕߞߚ㧚
⹜วᒻᑼߪ 90 ಽ㧔45 ಽ2㧘ࡂ࡯ࡈ࠲ࠗࡓ 15 ಽ㧕ߢⴕ޿㧘⹜วᒰᣣߩ᳇᷷ߪߘࠇߙ





 ⹜วߩ᠟ᓇߪࡆ࠺ࠝࠞࡔ࡜ 3 บࠍ૶↪ߒߡⴕߞߚ㧔Fig. 5-1-2㧕㧚ᤋ௝ಽᨆߪ㧘ࠣ࡜
࠙ࡦ࠼ో૕ࠍ 2 บߩቯὐࠞࡔ࡜㧔HDR-CX560V㧧SONY㧘᧲੩㧕ߩᤋ௝ߣ㧘ࡏ࡯࡞๟
ㄝࠍ᠟ᓇߔࠆᠲ૞ࠞࡔ࡜㧔DCR-HC62㧧SONY㧘᧲੩㧕ߩᤋ௝ࠍ↪޿ߡⴕߞߚ㧚ቯὐ
ᤋ௝ߪ 2 mߩ⣉┙ߦ 1 m ߩਃ⣉ࠍ࿕ቯߒ㧘࿾਄ 3 mߩ㜞ߐ߆ࠄ᠟ᓇࠍⴕߞߚ㧚ᠲ૞ࠞ
ࡔ࡜ߩᤋ௝ߪ 2 mߩ⣉┙ߦ 50 cmߩਃ⣉ࠍ࿕ቯߒ㧘࿾਄ 2.5 mߩ㜞ߐ߆ࠄ᠟ᓇࠍⴕߞ
ߚ㧚ోߡߩᤋ௝ߪᐢⷺ࡟ࡦ࠭㧔VCL-HGA07B㧧SONY㧘᧲੩㧕ࠍ૶↪ߒߡ᠟ᓇߒ㧘࠲




㧔Trak Performance ; Sportstec, Australia㧕ࠍ↪޿ߡⴕ޿㧘ࠕ࠙࠻ࠝࡉࡊ࡟࡯߅ࠃ߮
ࠣ࡜࠙ࡦ࠼ᄖߢߩ⒖േ߽฽߼ߡಽᨆࠍⴕߞߚ㧚ᧄ⎇ⓥߢߪ㧘Randers et al.,㧔2010㧕߅
ࠃ߮ Bangsbo et al.,㧔1991㧕ߩవⴕ⎇ⓥࠍෳ⠨ߦߒߡ㧘એਅߩ㗄⋡ߦኻߒߡಽᨆࠍⴕ
ߞߚ㧚 
1㧕 ✚⒖േ〒㔌 㧔km㧕 
2㧕 ✚⒖േ〒㔌ߦኻߔࠆฦ⒳⒖േࠬࡇ࡯࠼ߢߩ⒖േ〒㔌㧔km㧕 




Fig. 5-1-2. Filming procedure of Pre and Post games.
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࡮ Walking 2~7 km·h-1㧦W 
࡮ Jogging 7~9 km·h-1㧦Jog 
࡮Low-speed running 9~13 km·h-1㧦LS 
࡮High-intensity running > 13 km·h-1㧦HIR 
3㧕 ೨ඨߦኻߔࠆᓟඨߩ✚⒖േ〒㔌ߩૐਅ₸㧔%㧕 
 
F ࡄࡈࠜ࡯ࡑࡦࠬ࠹ࠬ࠻  
Yo-YoIR2 test 
 Yo-YoIR2 testߩ᷹ቯߪ╙ 2┨ߦ⸥タߒߚᣇᴺߢⴕߞߚ㧚 
 
ࠬࡊ࡝ࡦ࠻࠹ࠬ࠻ 
 20mࠬࡊ࡝ࡦ࠻࠲ࠗࡓߩ᷹ቯߪ㧘╙ 2┨ߦ⸥タߒߚᣇᴺߢⴕߞߚ㧚 
 
G ⛔⸘ 





ࠥ࡯ࡓਛߩࡈࠖࠫࠞ࡞ࡄࡈࠜ࡯ࡑࡦࠬಽᨆߪ Pre Gߣ Post Gߦ 90ಽ㑆ోߡ಴႐ߒߚ
ㆬᚻ 10ฬࠍኻ⽎ߣߒߡⴕߞߚ㧚 
1㧕 ✚⒖േ〒㔌 
 Pre G߅ࠃ߮ Post Gߦ߅ߌࠆ✚⒖േ〒㔌ߩᄌേࠍ Fig. 5-1-3ߦ␜ߔ㧚 
Pre Gߩ೨ඨ㧘ᓟඨ㧘ว⸘ߩ✚⒖േ〒㔌ߪߘࠇߙࠇ㧘5.5 ± 0.6 km㧘4.9 ± 0.7 km㧘10.4 
± 1.1 kmߢ޽ࠅ㧘Post Gߪ 5.1 ± 0.5 km㧘4.6 ± 0.4 km㧘9.7 ± 0.8 kmߢ޽ߞߚ㧚Pre G




 ✚⒖േ〒㔌ߦኻߔࠆฦ⒳⒖േࠬࡇ࡯࠼ߢߩ⒖േ〒㔌ߩᄌേࠍ Fig. 5-1-4ߦ␜ߔ㧚Pre 
GߣᲧセߒߡPost Gߦ߅ߌࠆWalkingߢߩ⒖േ〒㔌߇᦭ᗧߦ㜞୯ࠍ␜ߒߚ㧔p < 0.05㧕㧚
෻ኻߦ㧘Jogging߅ࠃ߮ HIRߢߩ⒖േ〒㔌ߪ Post Gߦ߅޿ߡ᦭ᗧߦૐ୯ࠍ␜ߒߚ㧔p < 
0.05㧕㧚 
3㧕 ೨ඨߦኻߔࠆᓟඨߩ✚⒖േ〒㔌ߩૐਅ₸㧔%㧕 
 ೨ඨߦኻߔࠆᓟඨߩ✚⒖േ〒㔌ߩૐਅ₸ߪ Pre G㧘Post Gߢߘࠇߙࠇ 10.5 ± 1.1%㧘
9.2 ± 0.8%ߢ޽ࠅਔ⟲㑆ߦ߅޿ߡ᦭ᗧߥᏅߪ⹺߼ࠄࠇߥ߆ߞߚ㧚 
 
B Yo-YoIR2 test 
 2 ㅳ㑆ߩ TR ߩਛᢿߦࠃߞߡ㧘Yo-YoIR2 test ࡄࡈࠜ࡯ࡑࡦࠬߪ᦭ᗧߦૐਅߔࠆߎߣ
߇⏕⹺ߐࠇߚ㧔850 ± 109 m vs 695 ± 77 m, p < 0.05, Fig. 5-1-5㧕㧚  
   
C 20 mࠬࡊ࡝ࡦ࠻࠲ࠗࡓ 
 2ㅳ㑆ߩ TRߩਛᢿߦࠃߞߡ㧘20 mࠬࡊ࡝ࡦ࠻࠲ࠗࡓߪ᦭ᗧߦૐਅߔࠆߎߣ߇⏕⹺
ߐࠇߚ㧔3.14 ± 0.1 sec vs 3.21 ± 0.1 sec, p < 0.05, Fig. 5-1-6㧕㧚 
 
5.1.4 ⠨ኤ 


































Fig. 5-1-3. Changes in distance covered  during a match before
and  after 2 weeks training cessation.
Data are mean 㫧 SD. * : p < 0.05. 
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Fig. 5-1-4. Changes in locomotors categories before and after 2 weeks
training cessation.
Data are mean 㫧 SD. * : p < 0.05. 
S ; standing, W ; walking, J ; jogging, LS ; low-speed running,





































Fig. 5-1-5. Changes in Yo-YoIR2 before and after 2 weeks
training cessation.
Data are mean 㫧 SD. * : p < 0.05. 
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Fig. 5-1-6. Changes in 20m sprint time before and after2 weeks
training cessation. 



















ߡ޿ࠆ㧔Mohr et al., 2003㧕㧚৻ᣇ㧘GPSࠍ↪޿ߚࠬࡍࠗࡦ࡝࡯ࠣ 2ㇱ߅ࠃ߮ 3ㇱߦᚲ
ዻߔࠆㆬᚻߩ⒖േ〒㔌ߪ㧘ߎࠇࠄߩ୯ࠃࠅ⧯ᐓૐ޿୯ߢ޽ࠆߎߣ߇ႎ๔ߐࠇߡ޿ࠆ







 Pre G ߅ࠃ߮ Post G ߩਔ⹜วߦ 90 ಽ㑆ࠍㅢߒߡ಴႐ߒߚ 5 ฬߩㆬᚻߦ߅޿ߡ㧘
Yo-YoIR2 testࡄࡈࠜ࡯ࡑࡦࠬ߇ 15.9%ૐਅߒߚὐ߿㧘Post Gߦ߅޿ߡㆇേ⺃⊒ᕈ╭∨
ᡨ㧔޿ࠊࠁࠆ⿷߇ߟࠆ⁁ᘒ㧕ࠍ⸷߃ߚㆬᚻ߇޿ߚߎߣߪ㧘ࡈࠖࠫࠞ࡞ࠦࡦ࠺࡚ࠖࠪࡦ߇
ૐਅߒߚߎߣߣ㑐ㅪߔࠆน⢻ᕈ߇޽ࠆ㧚߹ߚ 2ㅳ㑆ߩ TRߩਛᢿ߇ Yo-YoIR2 testࡄࡈ
ࠜ࡯ࡑࡦࠬࠍ᦭ᗧߦૐਅߐߖߚߣ޿߁ႎ๔㧔Christensen et al., 2010㧕߿㧘૕ജ࡟ࡌ࡞
ߩะ਄ߦࠃߞߡ⹜วਛߩ✚⒖േ〒㔌߇Ⴧടߒߚߣ޿߁ႎ๔㧔Helgerud et al., 2001㧕ࠍ
⠨ᘦߔࠆߣ㧘TRߩਛᱛߦࠃࠆࡈࠖࠫࠞ࡞ࠦࡦ࠺࡚ࠖࠪࡦߩૐਅ߇ࠥ࡯ࡓਛߩࡈࠖࠫࠞ
࡞ࡄࡈࠜ࡯ࡑࡦࠬߩૐਅߩⷐ࿃ߩ 1ߟߣߒߡផኤߢ߈ࠆ㧚 





ࠆⵍ㛎⠪㧘ฦㆬᚻ୘ੱߩ Yo-YoIR2 test ࡄࡈࠜ࡯ࡑࡦࠬߩૐਅ₸ߣ㧘TR ਛᱛ೨ߩ
Yo-YoIR2 testࡄࡈࠜ࡯ࡑࡦࠬߣߩ㑐ଥࠍᬌ⸛ߒߚ⚿ᨐ㧘Preߩ Yo-YoIR2 testߩ⚿ᨐ߇
⦟޿ㆬᚻ߶ߤ㧘TRਛᱛᓟߩૐਅ₸߇ᄢ߈ߊߥࠆ௑ะ߇␜ߐࠇߚ㧔Fig. 5-1-7, r = 0.68, p 
= 0.06㧕㧚ߎߩ⚿ᨐߪ㧘ࠨ ࠶ࠞ࡯ㆬᚻࠍ฽߻ࠕࠬ࡝࡯࠻ߩࡈࠖࠫࠞ࡞ࠦࡦ࠺࡚ࠖࠪࡦߪ㧘
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Fig. 5-1-7.  Correlation plots of the relationship between Yo-YoIR2 (Pre) 
and reduction rate (%) of Pre- to Post-Yo-YoIR2 . 
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5.2 TR㊂ߩᷫዋ߇㜞ᒝᐲ࡜ࡦ࠾ࡦࠣࡄࡈࠜ࡯ࡑࡦࠬߦਈ߃ࠆᓇ㗀㧔ታ㛎 3-2㧕 
 
5.2.1 ⋡⊛ 
 ታ㛎 3-1ߦ߅޿ߡ㧘2ㅳ㑆ߩ TRߩਛᱛߦࠃߞߡ㜞ᒝᐲ㑆ᰳ⊛࡜ࡦ࠾ࡦࠣࡄࡈࠜ࡯ࡑ
ࡦࠬ߅ࠃ߮ࠥ࡯ࡓਛߩࡈࠖࠫࠞ࡞ࡄࡈࠜ࡯ࡑࡦࠬ߇ૐਅߔࠆน⢻ᕈࠍ␜ߒߚ㧚 






 JFL ߦᚲዻߔࠆ 13 ฬߩ࠮ࡒࡊࡠࡈࠚ࠶࡚ࠪ࠽࡞ࠨ࠶ࠞ࡯ㆬᚻߣ㑐᧲ᄢቇ࡝࡯ࠣߦᚲ






 ࠝࡈ࠻࡟࡯࠾ࡦࠣᦼߦ߅ߌࠆ TR ㊂ߩᷫዋ߿ਛᢿ߇ࠨ࠶ࠞ࡯ㆬᚻߩ૕ജߦਈ߃ࠆᓇ
㗀ࠍᬌ⸛ߔࠆߚ߼ߦ㧘ฦ࡝࡯ࠣᚢߩ⚳ੌ⋥ᓟߩ 3 ㅳ㑆ࠍታ㛎ᦼ㑆ߣߒߚ㧚29 ฬߩⵍ㛎
⠪ࠍ㧘ㆡᐲߥ࡜ࡦ࠾ࡦࠣࠍⴕ߁⟲㧔R⟲, n = 13 ; age 23.3 ± 2.8 years, height 175.0 ± 
5.0 cm, body mass 67.0 ± 5.0 kg㧕㧘ࡊ࡜ࠗࠝࡔ࠻࡝࠶ࠢ TRࠍⴕ߁⟲ 㧔P⟲, n = 11 ; age 
22.7 ± 2.4 years, height 175.4 ± 5.1 cm, body mass 68.8 ± 9.1 kg㧕㧘߅ࠃ߮ TRࠍోߊ
ⴕࠊߥ޿ࠦࡦ࠻ࡠ࡯࡞⟲㧔C, n = 5 ; age 22.0 ± 0.0 years, height 174.4 ± 3.8 cm, body 
mass 64.0 ± 2.4 kg㧕ߩ 3⟲ߦಽߌ㧘ታ㛎ᦼ㑆೨㧔Pre㧕ᓟ㧔Post㧕ߢ Yo-YoIR2 test㧘
20mࠬࡊ࡝ࡦ࠻࠹ࠬ࠻߅ࠃ߮り૕⚵ᚑߩ⸘᷹ࠍⴕߞߚ㧚 
 R⟲࡮P⟲ߣ߽ߦㅳߦ 2ᣣߩ TRࠍⴕ޿㧘TRᤨ㑆ߪ࠙ࠜ࡯ࡒࡦࠣࠕ࠶ࡊߣࠢ࡯࡝ࡦ
ࠣ࠳࠙ࡦࠍ฽߼ 60ಽ⒟ᐲߣߒߚ㧚ฦ TRߣࡈࠖ࡯࡞࠼࠹ࠬ࠻ߩታᣉߪ 19:00߆ࠄ 20:00
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㧘ߜ┙వߦRT㧚ߚߒߦ߁ࠃ޿ߥࠄߥߣᣣ2 ߚߒ⛯ㅪ㧘ߒߣᣣ2 ߦㅳߪRT ࠣࡦ࠾ࡦ࡜ 
㧕erP㧔tset 2RIoY-oY ߪRT㧚ߚߞⴕࠍࡊ࠶ࠕࠣࡦࡒ࡯ࠜ࠙ߩ㑆ಽ51 ߢ⥄ฦߪ⠪㛎ⵍ
ਛࠣࡦ࠾ࡦ࡜㧚ߚߒߣࠣࡦ࠾ࡦ࡜ߩ㑆ಽ03㧘ߢᐲᒝߩ%08-07 ߩᢙᜉᔃᄢᦨࠆߌ߅ߦᤨ





RT㧚ߚߒߦ߁ࠃ޿ߥࠄߥߣᣣ2 ߚߒ⛯ㅪ㧘ߒߣᣣ2 ߦㅳߪRT ࠢ࠶࡝࠻ࡔࠝࠗ࡜ࡊ 
⠪㛎ⵍߪRT ࠢ࠶࡝࠻ࡔࠝࠗ࡜ࡊ㧚ߚߞⴕࠍࡊ࠶ࠕࠣࡦࡒ࡯ࠜ࠙ߢ⥄ฦߪ⠪㛎ⵍߦ೨ߩ
 㧚ߚߒ↪ណ㘃⒳2 ࠍRT ࠆ޿ߡߞⴕߢࡦ࠭࡯ࠪ࡯࡜ࡘࠡ࡟߇
ߩࡦ࡯ࠦߩᧄ2 ࠆ޽ߦⷺኻ㧘ߒ⟎㈩ߦဳሼචࠍࡦ࡯ࠦߩmc 06 ߐ㜞㧘ߪRT ߩ⋡ߟ1 
ⴕ࿁01 ࠍࡊࡦࡖࠫ⛯ㅪߦࠅ๟⸘ᤨࠍㇱ਄㧘ᓟߚߒ⟎⸳ࠍ࡯ࡃߩ⵾ࠢ࠶࠴ࠬ࡜ࡊߦㇱ਄
ߒ⛯⛮࠻࠶࠮ 3㧘ߒߣ࠻࠶࠮ 1 ࠍߣߎ߁ⴕ࿁ 2 ࠍ RT ߩߎ㧘ߺᝋࠍᕷભߩ⑽ 03㧚ߚߞ
 㧚㧕ࡊࡦࡖࠫߩ࿁06 ⸘ว㧔ߚߒߣ㑆ಽ2 ߪ࠻ࠬ࡟ࠆߌ߅ߦ㑆࠻࠶࠮㧚ߚߞⴕߡ
޿↪ࠍ㧕m 5.61㧔ࡦࠗ࡜ߩะᣇ❑ߩࠕ࡝ࠛ࡯ࠖ࠹࡞࠽ࡍߩ႐࡯ࠞ࠶ࠨߪRT ߩ⋡ߟ2 
ࠛ࡯ࠖ࠹࡞࠽ࡍߢࡊࡦࡖࠫࠣࡦࠖ࠺࠙ࡃߪ⠪㛎ⵍ㧚ߚߒߣࡊࡦࡖࠫࠣࡦࠖ࠺࠙ࡃ߁ⴕߡ









D ࡄࡈࠜ࡯ࡑࡦࠬ࠹ࠬ࠻  
Yo-YoIR2 test 
 Yo-YoIR2 testߩ᷹ቯߪ╙ 2┨ߦ⸥タߒߚᣇᴺߢⴕߞߚ㧚 
 
ࠬࡊ࡝ࡦ࠻࠹ࠬ࠻ 
 20mࠬࡊ࡝ࡦ࠻࠲ࠗࡓߩ᷹ቯߪ㧘╙ 2┨ߦ⸥タߒߚᣇᴺߢⴕߞߚ㧚 
 
E ⛔⸘ 
 ࠝࡈ࠻࡟࡯࠾ࡦࠣᦼߦ߅ߌࠆ TRߩലᨐߩᏅ⇣ࠍᬌ⸛ߔࠆߚ߼㧘ฦ TR߹ߚߪ TRߩ
ਛᢿ߇ Yo-YoIR2 test㧘20mࠬࡊ࡝ࡦ࠻࠹ࠬ࠻߅ࠃ߮り૕⚵ᚑߦਈ߃ࠆᓇ㗀ࠍᬌ⸛ߒߚ
ᓟ㧘ฦ TR⟲ߩᄌൻ₸ߦᏅ߇޽ࠆ߆ᬌ⸛ߒߚ㧚 













 ታ㛎ᦼ㑆೨ᓟߩ R㧘P㧘Cฦ⟲ߦ߅ߌࠆ㧘20 mࠬࡊ࡝ࡦ࠻࠹ࠬ࠻ߩ⚿ᨐࠍ Fig. 5-2-2
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ߦ␜ߔ㧚20 m ࠬࡊ࡝ࡦ࠻࠲ࠗࡓߩᄌേߦ߅޿ߡ㧘TR ߦࠃࠆ᦭ᗧߥ੤੕૞↪ߪ⹺߼ࠄ
ࠇߥ߆ߞߚ㧚









 Krustrup et al.㧔2006㧕ߦࠃࠆߣ㧘Yo-YoIR2ߩ⚿ᨐߪ࠹ࠬ࠻ೋᦼᲑ㓏㧔< 280 m㧕
ߢߩⴊਛ੃㉄୯ߣ᦭ᗧߥ⋧㑐߇޽ࠆߎߣ߇ႎ๔ߐࠇߡ޿ࠆ㧚ᓥߞߡ Yo-YoIR2 testࡄࡈ
ࠜ࡯ࡑࡦࠬߩ⛽ᜬߦߪ㧘ᦨᄢਅㆇേᤨߦ߅ߌࠆⴊਛ੃㉄ᔕ╵ࠍ⛽ᜬߔࠆᒝᐲߢߩ TR߇
᦭ലߢ޽ࠆน⢻ᕈ߇⠨߃ࠄࠇࠆ㧚Rietjens et al.㧔2001㧕ߪ 3ㅳ㑆ߦࠊߚࠅ㧘ㅳߦ 3ᣣ㧘
1࿁ 2ᤨ㑆㧘ᦨᄢ㉄⚛៨ข㊂ߩ 68 %ᒝᐲߢߩ㑆ᰳ⊛ࠨࠗࠢ࡝ࡦࠣ TR߇㧘ࠨࠗࠢ࡝ࡦ
ࠣࡄࡈࠜ࡯ࡑࡦࠬߣᦨᄢਅㆇേᤨߦ߅ߌࠆ੃㉄ᔕ╵ߩ⛽ᜬߦ᦭ലߢ޽ߞߚߎߣࠍႎ๔
ߒߡ޿ࠆ㧚৻ᣇ㧘4 ㅳ㑆ߦ߅ߌࠆᦨᄢ㉄⚛៨ข㊂ߩ 68.2 %ᒝᐲߢߩㅳ 3 ᣣߩ࡜ࡦ࠾ࡦ
ࠣ TRߢߪᦨᄢ㉄⚛៨ข㊂ߩ᦭ᗧߥᷫዋߪ⹺߼ߥ߆ߞߚ߇㧘ᦨᄢਅㆇേᤨߦ߅ߌࠆⴊਛ









Fig. 5-2-1. Changes in Yo-YoIR2 in each group before (pre) and 
after (post) a three week period of reduced training.
Values are means 㫧 SD. R = running group, P = plyometric group, 

























Fig. 5-2-2. Changes in 20 m sprint time in each group before (Pre) and
after (Post)  a three-week period of reduced training.
Values are means 㫧 SD. R = running group, P = plyometric group,







































ࡄ tset 2RIoY-oYࠆߌ߅ߦtsoPߩ⠪㛎ⵍߩࠄࠇߎ㧘߇ߚߞ޽ߢᨐ⚿ࠆ߃⿥ࠍm 0001߇
௑޿߈ᄢ߇㊂ਅૐߩߘ㧘ߡߒセᲧߣᚻㆬߚߞ߆ߥ߃⿥ࠍm 0001ߢerP㧘ߪࠬࡦࡑ࡯ࠜࡈ
࡯ࠜࡈࡄ tset 2RIoY-oYߩerPߩߢ૕ో⠪㛎ⵍ㧘ߚ߹㧚㧕m 68 sv m 852㧔ߚࠇࠄ⷗߇ะ
 .giF㧔ࠇߐໂ␜߇ଥ㑐㑐⋧ߦ㑆ߩ⠪ਔ㧘ᨐ⚿ߚߒ⸛ᬌࠍ₸ਅૐࠆߌ߅ߦtsoPߣࠬࡦࡑ
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Reduction rate of Pre- to Post-Yo-YoIR2 
Fig. 5-2-3.  Correlation plots of the relationship between Yo-YoIR2  (Pre)   







 ታ㛎 3-1߅ࠃ߮ 3-2ߦ߅޿ߡ㧘ࠨ ࠶ࠞ࡯ㆬᚻߩࡈࠖࠫࠞ࡞ࠦࡦ࠺࡚ࠖࠪࡦߪᢙㅳ㑆ߩ
TRߩਛᱛ߅ࠃ߮ TRߩᷫዋߦࠃߞߡ᦭ᗧߦૐਅߔࠆߎߣ߇␜ໂߐࠇߚ㧚 
 ᧄ⎇ⓥߪ 2ㅳ㑆ߩࠝࡈ࠻࡟࡯࠾ࡦࠣᦼߦ߅ߌࠆㅳ 2࿁ߩ㜞ᒝᐲ㑆ᰳ⊛࡜ࡦ࠾ࡦࠣ TR





 ᧲੩ㇺᄢቇࠨ࠶ࠞ࡯࡝࡯ࠣߦᚲዻߔࠆ↵ሶᄢቇࠨ࠶ࠞ࡯ㆬᚻ 7 ฬ㧔age 19.7 ± 1.0 





 2ㅳ㑆ߩ TRਛᢿᦼ㑆ߦ߅ߌࠆㅳ 2࿁ߩ㜞ᒝᐲ㑆ᰳ⊛࡜ࡦ࠾ࡦࠣ TR߇ࠨ࠶ࠞ࡯ㆬᚻ
ߩ૕ജߦਈ߃ࠆᓇ㗀ࠍᬌ⸛ߔࠆߚ߼㧘2 ㅳ㑆ߩታ㛎ᦼ㑆೨㧔Pre㧕ᓟ㧔Post㧕ߦ߅޿ߡ
Yo-YoIR2 test߅ࠃ߮ VMAߩ᷹ቯࠍⴕߞߚ㧚 
 
C ࠻࡟࡯࠾ࡦࠣࡊࡠࠣ࡜ࡓ 
 㜞ᒝᐲ㑆ᰳ⊛࡜ࡦ࠾ࡦࠣ TRߪవⴕ⎇ⓥࠍෳ⠨ߦߒ᳿ቯߒߚ㧔Dupont et al., 2004; 
Tabata et al., 1996㧕㧚Pre᷹ቯᤨߦ߅ߌࠆ VMAߩ 115%ߩㅦᐲߢ㧘20⑽㑆ߩ࡜ࡦ࠾ࡦ
ࠣࠍ 40⑽ߩ࡟ࠬ࠻ࠍ᜽ߺ 6ᧄⴕ޿㧘4ಽ㑆ߩભᙑࠍ᜽ߺห᭽ߩ࡜ࡦ࠾ࡦࠣࠍౣᐲⴕߞ
ߚ㧚㜞ᒝᐲ㑆ᰳ⊛࡜ࡦ࠾ࡦࠣ TRߩታᣉߪ㒽਄┹ᛛ႐ߩ 400 m࠻࡜࠶ࠢߦߡⴕߞߚ㧚 
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D ࡄࡈࠜ࡯ࡑࡦࠬ࠹ࠬ࠻  
Yo-YoIR2 test 






 ฦ࠺࡯࠲ߪᐔဋ୯rᮡḰ஍Ꮕߢ␜ߒ㧘ኻᔕߩ޽ࠆ tᬌቯ㧔paired t-test㧕ࠍ↪޿ߡᬌ
⸛ࠍⴕߞߚ㧚᦭ᗧ᳓Ḱߪ 5% ᧂḩߣߒߚ㧚 
 
5.3.3 ⚿ᨐ 
 ታ㛎ᦼ㑆೨ᓟߦ߅ߌࠆ Yo-YoIR2 testࡄࡈࠜ࡯ࡑࡦࠬ߅ࠃ߮ᦨᄢ᦭㉄⚛ᕈࠬࡇ࡯࠼ࠍ
Fig. 5-3-1߅ࠃ߮ Fig. 5-3-2ߦ␜ߔ㧚ታ㛎ᦼ㑆೨ᓟߦ߅ߌࠆ Yo-YoIR2 testࡄࡈࠜ࡯ࡑ
ࡦࠬ߅ࠃ߮ VMAߦ᦭ᗧߥᄌേߪ⹺߼ࠄࠇߥ߆ߞߚ㧚  
  
5.3.4 ⠨ኤ 











Fig. 5-3-1. Changes in Yo-YoIR2 before and after 2 weeks experimental period.





























Fig. 5-3-2. Changes in VMA before and after 2 weeks  
experimental period.
Data are mean 㫧 SD. There was no significant difference.






 Ferrari et al.㧔2008㧕ߪ㜞ᒝᐲ࡜ࡦ࠾ࡦࠣ TR߇ࠨ࠶ࠞ࡯ㆬᚻߩࠦࡦ࠺࡚ࠖࠪࡦߦਈ
߃ࠆᓇ㗀ࠍᬌ⸛ߒ㧘ో ജࠬࡊ࡝ࡦ࠻ࠍ➅ࠅ㄰ߒⴕߞߚ TR⟲ߦ߅ߌࠆ Yo-YoIR test߅ࠃ
߮ Repeat sprint testߩ⚿ᨐ߇㧘ᦨᄢਅߢߩ࡜ࡦ࠾ࡦࠣ TR㧔ᦨᄢᔃᜉᢙߩ 90-95%㧕ࠍ
ⴕߞߚ⟲ࠃࠅ᦭ᗧߦะ਄ߒߚߎߣࠍႎ๔ߒߡ޿ࠆ㧚߹ߚ㧘Dupont et al.㧔2004㧕ߪㅢ
Ᏹߩࠨ࠶ࠞ࡯ߩ TRߦട߃㧘10ㅳ㑆ߦᷰࠅ VMAߩ 120% ᒝᐲߢߩ࡜ࡦ࠾ࡦࠣ TRࠍ
ⴕߞߚ⚿ᨐ㧘40 mࠬࡊ࡝ࡦ࠻࠲ࠗࡓ߅ࠃ߮ VMAߩะ਄߇⹺߼ࠄࠇߚߎߣࠍႎ๔ߒߡ
޿ࠆ㧚ห᭽ߦ㧘Helgerud et al.㧔2001㧕ߩႎ๔ߦ߅޿ߡ߽㧘ᦨᄢᔃᜉᢙߩ 90-95%ᒝᐲ







 ᧄ⎇ⓥߪㅳߦ 2ᣣߩㆡᐲߥ࡜ࡦ࠾ࡦࠣ TR߇ Yo-YoIR2 testࡄࡈࠜ࡯ࡑࡦࠬߩ⛽ᜬߦ
ലᨐࠍ␜ߐߥ߆ߞߚ㧔ታ㛎 3-2㧕ὐ߿㧘Yo-YoIR2 testᤨߦ߅ߌࠆ↢ℂቇ⊛⽶⩄㧔Krustrup 
et al., 2006㧕ࠍ⠨ᘦߒ㧘᦭㉄⚛⢻ജߣή㉄⚛⢻ജ㧔ᦨᄢ㉄⚛୫㧕ߩ෺ᣇࠍ㜞߼ࠆߎߣߦ
















































Fig. 5-3-3. Example of changes in heart rate during high-intensity 
intermittent  running training.
Training was consisted of 2 sets of 6 㬍 20 seconds high-intensity running 
at 115% of VMA running speed with 40 seconds of passive recovery 
between the running, 4 minutes of passive recovery between sets. 
7979
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࠻ࡦ࡝ࡊࠬm 02 ߮ࠃ߅ࠬࡦࡑ࡯ࠜࡈࡄtset 2RIoY-oY㧘ߡߒߣᮡᜰߩࠬࡦࡑ࡯ࠜࡈࡄ
ᬌ߆ࠆߔൻᄌߦ߁ࠃߩߤߡߒㅢࠍ㑆ᐕ㧘޿ⴕࠍቯ᷹ߡ޿߅ߦᦼRT ฦ㧘ߡ޿↪ࠍࡓࠗ࠲










































ߡ޿߅ߦᦼ RT ਔߩߎ㧘ߡߞᓥ㧚ࠆ޽߽ᕈ⢻นࠆߥߊߥ߈ߢടෳߦ RT ࠆ߼ᷓࠍ⸃ℂ
 㧚޿߈ᄢߪ⟵ᗧ߁ⴕࠍ㒐੍ᖚ⟕ߩITRU










































































































































































effect of reduced training on physical fitness levels. 
##; an
effect of training  cessation on physical fitness levels.
A




































  㧚ࠆߥߣႎᖱߥ↪᦭ߢ਄ࠆߔ⸛ᬌࠍࠣࡦ࠾࡚ࠪࠖ࠺ࡦࠦߩᦼว⹜㧘߿ᨐലRT ࠆߌ߅
ࠫࠖࡈߦਥ㧘ࠇࠄ߃⠨ߡߒߣᦼ஻Ḱߚߌะߦᦼว⹜㧘ߦ⥸৻ߪߡ޿߅ߦࡦ࠭࡯ࠪ࡟ࡊ 
ࠇࠊⴕ߇RT ߚߒߣ⊛⋡ࠍߣߎࠆߖߐㅘᶐࠍⴚᚢࡓ࡯࠴㧘߿਄ะߩࡦ࡚ࠪࠖ࠺ࡦࠦ࡞ࠞ














































































“ Football is not science but science may improve the level of football.” 
 
Denmarkߩ↢ℂቇ⠪ Dr. Jens Bangsboߪᓐߩ⪺ᦠ̌The physiology of soccer with 





























ߞ㗿ࠍߣߎࠆ߈ߢਈነ߽ߢߒዋߦ ”llabtoof fo level eht evorpmi yam” ߇⷗⍮ߩ࿁੹
 㧚޿ߚ߃⚳ࠍⓂߡ
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ࠜࡈࡄࠣࡦ࠾ࡦ࡜߇ᱛਛߩ RT ߪߚ߹ዋᷫߩ㊂ RT ࠆߌ߅ߦᦼࠣࡦ࠾࡯࡟࠻ࡈࠝ㧕3㧔
 㧚ߚᓧࠍ⺰⚿ߩਅએߒ⸛ᬌߡ޿ߟߦ㗴⺖ⓥ⎇ߩߟ3 ਄એ㧘㗀ᓇࠆ߃ਈߦࠬࡦࡑ࡯
  
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ンス向上に貢献する研究において，世界をリードする Research group になれるように
共に歩んで行くことができればと思っております． 
 成蹊大学在学以降，研究やサッカー，私生活において様々なアドバイスを頂き，私を
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